AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace all prior versions and listings of claims 
in the application. 

Listing Of Claims 

1 . (currently amended) An obstacle d e t e ct i on stopp i ng d e v i c e of aA solar 
radiation shielding apparatus including an obstacle detection stopping device for 
stopping an extension of a solar radiation shielding member after an obstacle contacts 
said solar radiation shielding member, the apparatus comprising: 
, wh i ch rotatab l y supports a rotatable w inding pulley; 

supports a so l ar rad i at i on sh iel d i ng m e mb e r by a lifting cord supported by said 
winding pulley; 

said solar radiation shielding member supported by said lifting cord; 

e nab le s sa i d so l ar rad i ation sh iel d i ng m e mb e r to b e le d i n by rotation dr i v i ng a 

rotatable driving shaft selectively rotatably driving said winding pulley in a rolling-up 
direction of the lifting cord to retract said solar radiation shielding member, w i th a dr i v i ng 
shaft rotat e d by an op e rat i ng m e ans; e nab le s sa i d so l ar rad i at i on sh iel d i ng m e mb e r to 
p e rform le ad - out op e rat i on by rotat i ng said winding pulley being rotatable in an 
unwinding direction of the lifting cord by a tension exerted on said lifting cord to extend 
said solar radiation shielding member; and on th e bas i s of op e rat i on of sa i d op e rat i ng 
m e ans ; and stops th e le ad out op e rat i on by d e t e ct i ng an obstac le com i ng i nto contact 
w i th sa i d so l ar rad i at i on sh iel d i ng m e mb e r at th e t i m e of th e le ad - out op e rat i on of sa i d 
so l ar rad i at i on sh iel d i ng m e mb e r, 

said obstacle detection stopping device compr i s i ng w hich includes : 
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an obstacle detector frictionally engaging said winding pulley and adapted 

to stop d e t e ct i on m e ans wh i ch b l ocks rotation of said winding pulley that supports sa i d 
li ft i ng cord wh e n a after the tension exerted on said lifting cord is interrupted i n a le ad - out 
d i r e ct i on i s not e x e rt e d to sa i d li ft i ng cord ; and 

a stop operably engageable with said driving shaft and adapted to 

stop stopp i ng m e ans wh i ch b l ocks rotation of said driving shaft in response to e n-the 
bas i s of rotation of said driving shaft relative to said winding pulley +fi-which rotat i on is 
stopped b l ock e d on th e bas i s of funct i on of by said obstacle detector d e t e ct i on m e ans 
and sa i d dr i v i ng shaft . 

2. (currently amended) The obstacl e d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on — sh iel d i ng — apparatus according to claim 1, wherein said obstacle 
detecto r d e t e ct i on m e ans i s conf i gur e d b y further comprises a friction generator 
disposed g e n e rat i ng m e ans form e d between said winding pulley and a supporting 
member wh i ch rotatably supporting supports said winding pulley. 



3. (currently amended) The obstac le d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on sh iel d i ng apparatus according to claim 1, wherein said stop stopp i ng m e ans 
includes a cam mechanism coupled to said driving shaft, said cam mechanism moving 
said stop i n wh i ch sa i d stopp i ng m e ans b e com e s an e ngag e m e nt stat e or a 
d i s e ngag e m e nt stat e into and our of engagement w ith a supporting member wh i ch 
rotatably supporting supports said winding pulley according to on th e bas i s of rotation of 
said driving shaft relative to said winding pulley-e 
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4. (currently amended) The obstacl e d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on sh iel d i ng apparatus according to claim 1 , 

wherein said stop further comprises stoppinq m e ans i nc l ud e s : 

a first member stopp i ng m e ans form e d nonrotatab l y mounted along said 

driving shaft so as to be axiallv movable but nonrotatable relative to said winding pulley 
and movab l y r el at i v e th e r e to a l ong an axia l dir e ct i on and said first member having a 
sliding hole that is inclined with respect to an axis li n e of said winding pulley; 

a second member stopp i ng means form e d rotatab l y mounted along said 

driving shaft so as to be rotatable within a predetermined range and axiallv movable 
relative to said first member, said second member stopp i ng — m e ans w i th i n — a 
pr e d e t e rm i n e d rang e and movab l y r el at i v e th e r e to i n th e ax i a l dir e ct i on by including a 
sliding projected part that is slideable inside said sliding hole but nonmovable relative to 
said winding pulley and s li d i ng i ns i d e sa i d sliding ho le; and 

a third member stopp i ng m e ans wh i ch e ngag e s w i th mounted along said 

driving shaft and engageable with said first member to stop stopp i ng m e ans and stops 
rotation of said first member stopp i ng m e ans , 

wherein i n wh i ch said first member stopp i ng m e ans moves i n th e ax i a l 

d i r e ct i on by th e axially along said driving shaft in response to rotation relative to said 
second member stopp i ng m e ans and stops the rotation by engaging with-said third 
member stopp i ng m e ans ; and 

said second member includes a controlling projected part that selectively 

engages stopp i ng m e ans stops th e rotat i on of sa i d dr i v i ng shaft by e ngag e m e nt 
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b e tw ee n a contro lli ng proj e ct e d part prov i d e d in sa i d s e cond stopp i ng m e ans th e bas i s 
of th e rotat i on stop of sa i d f i rst stopp i ng m e ans and an engaging projected part form e d 
mgf said winding pulley to stop rotation of said driving shaft and form e d e ngag e ab l y w i th 
sa i d contro lli ng proj e ct e d part . 

5. (currently amended) The obstacl e d e t e ct i on — stopp i ng d e v i c e of th e 
obstac le d e t e ct i on stopp i ng d e v i c e apparatus according to claim 4, wherein said first 
member includes stopp i ng m e ans i s conf i gur e d to arrang e a plurality of braking claws 
evenly disposed along a circumferential direction of said first member , wh i ch e ngag e s 
the plurality of braking claws being selectively engageable with said third 
member stopp i ng m e ans, form e d at e v e n angl e s a l ong a c i rcumf e r e nt i a l d i r e ct i on . 

6. (currently amended) The obstac le d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on sh iel d i ng apparatus according to claim 1, wherein said stop stopp i ng m e ans is 
provided at only two locations along w i nding pu lle ys arrang e d on both s i d e s of said 
driving shaft. 



7. (currently amended) The obstac le d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on sh iel d i ng apparatus according to claim 2, 

wherein said stop further comprises stopp i ng m e ans i nc l ud e s : 
a first member stopp i ng m e ans form e d nonrotatab l y mounted along said driving 
shaft so as to be axial ly movable but nonrotatable relative to said winding pulley A aM 
movab l y r el at i v e th e r e to a l ong an ax i a l d i rect i on and said first member having a sliding 
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hole that is inclined with respect to an axis l i n e of said winding pulley; 

a second member stopp i ng m e ans form e d rotatab l y mounted along said driving 
shaft so as to be rotatable within a predetermined range and axially movable relative to 
said first member, said second member stopp i ng m e ans w i th i n a pr e d e t e rm i n e d rang e 
and movab l y r el at i v e th e r e to i n th e ax i al direct i on by including a sliding projected part 
that is slideable inside said sliding hole but nonmovable relative to said winding pulley 
and s li d i ng i ns i d e sa i d s li d i ng ho le; and 

a third member stopp i ng m e ans wh i ch engag e s w i th mounted along said driving 
shaft and engageable with said first member to stop stopp i ng m e ans and stops rotation 
of said first member stopp i ng m e ans , 

wherein i n wh i ch said first member stopping m e ans moves i n th e ax i a l d i r e ct i on by 
the -axially along said driving shaft in response to rotation relative to said second 
member stopping — m e ans and stops the rotation by engaging with — said third 
member stopp i ng m e ans ; and 

said second member includes a controlling projected part that selectively 
engages stopp i ng m e ans stops th e rotat i on of sa i d dr i v i ng shaft by e ngag e m e nt 
b e tw ee n a contro lli ng proj e ct e d part provid e d in sa i d s e cond stopp i ng m e ans th e bas i s 
of th e rotat i on stop of sa i d f i rst stopp i ng means and an engaging projected part form e d 
mgf said winding pulley to stop rotation of said driving shaft and form e d e ngag e ab l y w i th 
sa i d contro lli ng proj e ct e d part . 

8. (currently amended) The obstacl e d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on sh iel d i ng apparatus according to claim 3, 
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wherein said stop further comprises stopp i ng m e ans i nc l ud e s : 

a first member stopp i ng m e ans form e d nonrotatab l y mounted along said driving 
shaft so as to be axially movable but nonrotatable relative to said winding pulley A an4 
movab l v r el at i v e th e r e to a l ong an ax i a l d i r e ct i on and said first member having a sliding 
hole inclined with respect to an ax i s li n e of said winding pulley; 

a second member stopp i ng m e ans form e d rotatab l v mounted along said driving 
shaft so as to be rotatable within a predetermined range and axially movable relative to 
said first member, said second membe r stopping m e ans w i th i n a pr e d e t e rm i n e d rang e 
and movab l y r el at i v e th e r e to i n th e ax i al d i rect i on by including a sliding projected part 
that is slideable inside said sliding hole but nonmovable relative to said winding pulley 
and s li d i ng i ns i d e sa i d s li d i ng ho le; and 

a third member stopp i ng m e ans wh i ch e ngag e s w i th mounted along said driving 
shaft and engageable with said first member to stop stopp i ng m e ans and stops rotation 
of said first member stopp i ng m e ans , 

wherein i n wh i ch said first member stopping m e ans moves i n th e ax i a l d i r e ct i on by 
the axially along said driving shaft in response to rotation relative to said second 
member stopp i ng — m e ans and stops the rotation by engaging with — said third 
member stopp i ng m e ans ; and 

said second member includes a controlling projected part that selectively 
engages stopp i ng m e ans stops th e rotat i on of said dr i v i ng shaft by e ngag e m e nt b e tw ee n 
a contro lli ng proj e ct e d part prov i d e d i n sa i d s e cond stopp i ng m e ans th e bas i s of th e 
rotat i on stop of sa i d f i rst stopp i ng m e ans and an engaging projected part formed in of 
said winding pulley to stop rotation of said driving shaft and form e d e ngag e ab l y w i th sa i d 
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contro lli ng proj e ct e d part . 



9. (currently amended) The obstac le d e t e ct i on — stopp i ng d e v i c e of th e 
obstac le d e t e ct i on stopp i ng d e v i c e apparatus according to claim 7, wherein said first 
member includes stopp i nq m e ans i s configur e d to arrang e a plurality of braking claws 
evenly disposed along a circumferential direction of said first member , wh i ch 
e ngag e s the plurality of braking claws being selectively engageable with said third 
member stopp i ng m e ans, form e d at e v e n ang le s a l ong a c i rcumf e r e nt i a l d i r e ct i on . 

10. (currently amended) The obstac le d e t e ct i on — stopp i ng d e v i c e of th e 
obstac le d e t e ct i on stopp i ng d e v i c e apparatus according to claim 8, wherein said first 
member includes stopp i nq m e ans i s conf i gur e d to arrang e a plurality of braking claws 
evenly disposed along a circumferential direction of said first member , wh i ch 
e ngag e s the plurality of braking claws being selectively engageable with said third 
member stopp i ng m e ans, form e d at e v e n angl e s a l ong a c i rcumf e r e nt i a l d i r e ct i on . 

11. (currently amended) The obstac le d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on sh iel d i ng apparatus according to claim 2, wherein said stop stopp i ng m e ans is 
provided at only two locations along w i nd i ng pull e ys arrang e d on both s i d e s of said 
driving shaft. 

12. (currently amended) The obstac le d e t e ct i on stopp i ng d e v i c e of th e so l ar 
rad i at i on sh iel d i ng apparatus according to claim 3, wherein said stop stopp i ng m e ans is 
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provided at only two locations along w indinq pu lle ys arrang e d on both s i d e s of said 
driving shaft. 

1 3. (new) A solar radiation shielding apparatus comprising: 

a rotatable winding pulley; 

a lifting cord supported by said winding pulley; 

a solar radiation shielding member supported by said lifting cord; 

a rotatable driving shaft selectively rotatably driving said winding pulley in a 
rolling-up direction of the lifting cord to retract said solar radiation shielding member, 
said winding pulley being selectively rotatable in an unwinding direction of the lifting 
cord by exerting tension on said lifting cord to extend said solar radiation shielding 
member; and 

an obstacle detection stopping device for stopping the extension of said solar 
radiation shielding member after an obstacle contacts said solar radiation shielding 
member, said obstacle detection stopping device including: 

a friction generator disposed between said winding pulley and a 
supporting member rotatably supporting said winding pulley, said friction generator 
frictionally engaging said winding pulley and adapted to stop rotation of said winding 
pulley after the tension exerted on said lifting cord is interrupted; 

a cam clutch circumferentially mounted along said driving shaft, said cam 

clutch: 

being axially movable relative to said winding pulley; 
being nonrotatable relative to said winding pulley; and 
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including a helical slot; 
a rotary drum circumferentially mounted along said driving shaft, said 

rotary drum: 

being integrally rotatable with said driving shaft; 
being partially rotatable relative to said cam clutch; 
being axially movable relative to said cam clutch; and 
including a projection nested within said helical slot; and 
a support mounted along said driving shaft and selectively engageable 
with said cam clutch to stop rotation of said cam clutch, 

wherein said cam clutch moves axially along said driving shaft in response 
to rotation relative to said rotary drum and stops the rotation by engaging said support; 
and 

said rotary drum includes a controlling projection that selectively engages 
an engaging projection of said winding pulley to stop rotation of said driving shaft in 
response to rotation of said driving shaft relative to said winding pulley after rotation of 
said winding pulley is stopped by said friction generator. 



14. (new) The apparatus according to claim 13, wherein said cam clutch 
includes a plurality of braking claws evenly disposed along a circumference of said cam 
clutch, the plurality of braking claws selectively engaging said support. 
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